erbb3 and erbb2 are essential for schwann cell migration and myelination in zebrafish.
Myelin is critical for efficient axonal conduction in the vertebrate nervous system. Neuregulin (Nrg) ligands and their ErbB receptors are required for the development of Schwann cells, the glial cells that form myelin in the peripheral nervous system. Previous studies have not determined whether Nrg-ErbB signaling is essential in vivo for Schwann cell fate specification, proliferation, survival, migration, or the onset of myelination. In genetic screens for mutants with disruptions in myelinated nerves, we identified mutations in erbb3 and erbb2, which together encode a heteromeric tyrosine kinase receptor for Neuregulin ligands. Phenotypic analysis shows that both genes are essential for development of Schwann cells. BrdU-incorporation studies and time-lapse analysis reveal that Schwann cell proliferation and migration, but not survival, are disrupted in erbb3 mutants. We show that Schwann cells can migrate in the absence of DNA replication. This uncoupling of proliferation and migration indicates that erbb gene function is required independently for these two processes. Pharmacological inhibition of ErbB signaling at different stages reveals a continuing requirement for ErbB function during migration and also provides evidence that ErbB signaling is required after migration for proliferation and the terminal differentiation of myelinating Schwann cells. These results provide in vivo evidence that Neuregulin-ErbB signaling is essential for directed Schwann cell migration and demonstrate that this pathway is also required for the onset of myelination in postmigratory Schwann cells.